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With the rapid development of the Internet, E-commerce is becoming more and 
more popular. With the explosive growth of the amount of information in the field of 
electronic commerce, the problem of information overload increases the difficulty of 
the users to buy the necessary goods, users must browse to find the goods they need 
before a large number of irrelevant information. In order to recommend the goods 
what truly meet customer's needs to the users, the E-commerce personalized 
recommendation system came into being.  
The collaborative filtering algorithm is currently the most widely used algorithm, 
but it exists rating data sparse problem, cold-start problem and algorithm scalability 
problem. The main research work in this dissertation includes the followings:  
(1) Proposes an improved collaborative filtering recommendation algorithm for 
user rating data sparseness problem. The algorithm to calculate the similarity between 
items, and then calculate the prediction score ungraded items to populate user rating 
matrix, making the score matrix is no longer sparse. In the calculation of the similarity 
between the projects, this paper proposes an improved project similarity measurement, 
considering the similarity of the properties of the inherent characteristics rated the 
similarity between the project and project. Between the project and the introduction of 
Academician Li Deyi qualitative and quantitative knowledge conversion model - 
cloud model to calculate the rating similarity. 
(2) Proposes an improved clustering recommendation algorithm based on user 
characteristics for cold-start problem. Draws Kruskal minimum spanning tree 
algorithm K-Means clustering algorithm has been improved, the improved clustering 
algorithm application in the user feature clustering will have the same characteristics 
together in a cluster and make recommendations. 
(3) The two recommendation algorithm for the sub-algorithm proposed 
















algorithms. Feedback ratings and user behavior algorithm automatically adjusts the 
algorithm, the algorithm of the adaptive function.  
Finally, the programming of this article to achieve the above algorithm and 
respectively were simulated experiments. Experiments show that the proposed 
recommendation algorithm compared to the traditional recommendation algorithm has 
a better recommendation. 
 



















第一章 绪论 .............................................................................................. 1 
1.1 论文研究背景 .............................................................................................. 1 
1.2 国内外研究现状 .......................................................................................... 2 
1.3 论文的研究内容及主要工作 ...................................................................... 4 
1.4 论文的组织结构 .......................................................................................... 5 
第二章 电子商务个性化推荐系统 .......................................................... 7 
2.1 电子商务个性化推荐系统概述 .................................................................... 7 
2.1.1 电子商务个性化推荐系统定义 ........................................................ 7 
2.1.2 电子商务个性化推荐系统分类 ........................................................ 7 
2.1.3 电子商务个性化推荐系统结构 ........................................................ 8 
2.2 推荐算法 ....................................................................................................... 10 
2.2.1 基于关联规则的推荐 ...................................................................... 10 
2.2.2 基于内容的推荐 .............................................................................. 11 
2.2.3 基于协同过滤的推荐 ...................................................................... 12 
2.2.4 基于组合算法的推荐 ...................................................................... 13 
2.3 本章小结 ....................................................................................................... 14 
第三章 协同过滤算法的分析与研究 ..................................................... 15 
3.1 协同过滤算法描述 .................................................................................... 15 
3.2 协同过滤算法的分类 ................................................................................ 16 
3.3.1 基于用户的协同过滤算法 .............................................................. 17 
3.3.2 基于项目的协同过滤算法 .............................................................. 19 
3.4 协同过滤算法的优缺点分析 .................................................................... 21 
3.5 本章小结 ...................................................................................................... 23 
















4.1 相关工作分析 ............................................................................................ 24 
4.2 算法思路 ..................................................................................................... 26 
4.3 云模型简介 .................................................................................................. 26 
4.3.1 云模型的描述 .................................................................................. 27 
4.3.2 云模型算法 ...................................................................................... 28 
4.4 项目的特征属性矩阵 ................................................................................ 29 
4.5 改进的项目相似性度量方法 .................................................................... 30 
4.5.1 基于云模型的相似性度量方法 ...................................................... 30 
4.5.2 基于项目特征属性的相似性度量方法 .......................................... 32 
4.5.3 混合的项目相似性度量方法 .......................................................... 32 
4.6 改进的协同过滤推荐算法步骤 ................................................................ 32 
4.7 本章小结 .................................................................................................... 35 
第五章 基于用户特征聚类的推荐算法 ................................................. 36 
5.1 相关工作分析 ............................................................................................ 36 
5.2 聚类技术简介 ............................................................................................ 37 
5.3 改进的 K-Means 聚类算法 ...................................................................... 38 
5.3.1 K-Means 聚类算法分析与研究 ....................................................... 38 
5.3.2 对 K-Means聚类算法的改进 .......................................................... 40 
5.4 用户属性信息的量化 ................................................................................. 43 
5.5 基于用户特征聚类的推荐算法 .................................................................. 45 
5.6 本章小结 ...................................................................................................... 47 
第六章 组合推荐算法 ............................................................................. 48 
6.1 组合推荐 .................................................................................................... 48 
6.2 算法的自适应 ............................................................................................ 50 
6.2.1 用户评价与反馈 .............................................................................. 50 
6.2.2 组合推荐算法的学习和进化 .......................................................... 51 
6.3 算法步骤 .................................................................................................... 52 

















第七章 实验及结果分析 ......................................................................... 53 
7.1 实验基础 .................................................................................................... 53 
7.1.1 实验数据 .......................................................................................... 53 
7.1.2 评价标准 .......................................................................................... 54 
7.1.3 实验环境 .......................................................................................... 54 
7.2 实验设计及结果分析 ................................................................................ 54 
7.2.1 改进的协同过滤算法实验 .............................................................. 54 
7.2.2 基于用户特征属性聚类的推荐算法实验 ...................................... 55 
7.2.3 组合推荐算法实验 .......................................................................... 59 
7.3 本章小结 .................................................................................................... 60 
第八章 总结与展望 ................................................................................. 61 
8.1 总结 ............................................................................................................ 61 
8.2 展望 ............................................................................................................ 61 
参考文献................................................................................................... 63 



















Chapter 1 Introduction ............................................................................. 1 
1.1 Dissertation Background ........................................................................... 1 
1.2 Research Status ........................................................................................... 2 
1.3 Research Contents and The Main Work of The Thesis .......................... 4 
1.4 The Organizational Structure of The Thesis ............................................ 5 
Chapter 2 E-commerce Personalized Recommendation System ......... 7 
2.1 Overview of E-commerce Personalized Recommendation System ........... 7 
2.1.1 The Definition of E-commerce Personalized Recommendation 
System  .......................................................................................................... 7 
2.1.2 E-commerce Personalized Recommendation System ........................ 7 
2.1.3 E-commerce Personalized Recommendation System Structure ........ 8 
2.2 Recommendation Algorithm ................................................................... 10 
2.2.1 Recommended Based on Association Rules .................................... 10 
2.2.2 Content - Based Recommendations ................................................. 11 
2.2.3 Recommended Based on Collaborative Filtering ............................ 12 
2.2.4 Based on The Recommendation of The Combination Algorithm .... 13 
2.3 Summary ................................................................................................... 14 
Chapter 3 Analysis and Research of Collaborative Filtering 
Algorithm  ............................................................................................... 15 
3.1 Collaborative Filtering Algorithm Description ..................................... 15 
3.2 Collaborative Filtering Algorithm Classification .................................. 16 
3.3.1 User-based Collaborative Filtering Algorithm ................................. 17 
3.3.2 Item-based Collaborative Filtering Algorithm ................................. 19 
3.4 Analysis of The Advantages and Disadvantages of Collaborative 
Filtering Algorithm ............................................................................................ 21 
















Chapter 4 Improved Collaborative Filtering Algorithm .................... 24 
4.1 Work Analysis ........................................................................................... 24 
4.2 Algorithm Proposed ..................................................................................... 26 
4.3 Introduction to Cloud Model ...................................................................... 26 
4.3.1 Description of The Cloud Model ..................................................... 27 
4.3.2 Cloud Model Algorithm ................................................................... 28 
4.4 Characteristic Properties of The Matrix of The Project ....................... 29 
4.5 Improved Project Similarity Measure .................................................... 30 
4.5.1 Similarity Measure Based on Cloud Model ..................................... 30 
4.5.2 Similarity Measure Based on Project Characteristics Properties ..... 32 
4.5.3 Mixed Project Similarity Measure ................................................... 32 
4.6  Improved Collaborative Filtering Recommendation Algorithm  
Steps ................................................................................................................... 32 
4.7 Summary ................................................................................................... 35 
Chapter 5 Clustering Recommendation Algorithm Based on User  
Characteristics ......................................................................................... 36 
5.1 Work Analysis ........................................................................................... 36 
5.2 Introduction to Clustering Technology ................................................... 37 
5.3 Improved K-means Clustering Algorithm ............................................. 38 
5.3.1 K-Means Clustering Algorithm Analysis and Research ..................... 38 
5.3.2 Improved to K-Means Clustering Algorithm ...................................... 40 
5.4 Quantization to User Attribute Information ............................................. 43 
5.5 Clustering Recommendation Algorithm Based on User  
Characteristics .................................................................................................... 45 
5.6 Summary ....................................................................................................... 47 
Chapter 6 Hybrid Recommendation Algorithm .................................. 48 
6.1 Hybrid Recommendation ......................................................................... 48 

















6.2.1 User Evaluation and Feedback ......................................................... 50 
6.2.2 Learning And Evolution of The Hybrid Recommendation 
 Algorithm          ................................................................................. 51 
6.3 The Steps of The Algorithm ..................................................................... 52 
6.4 Summary ................................................................................................... 52 
Chapter 7 Experiments and Results Analysis ...................................... 53 
7.1 Experimental Basis ................................................................................... 53 
7.1.1 Experimental Data ........................................................................... 53 
7.1.2 Evaluation Criteria ........................................................................... 54 
7.1.3 Experimental Environment .............................................................. 54 
7.2 Experimental Design and Results Analysis ............................................ 54 
7.2.1 Improved Collaborative Filtering Algorithm Experiment ............... 54 
7.2.2 Based on User Characteristics Attribute Clustering Algorithm  
Using Experimental ..................................................................................... 55 
7.2.3 Hybrid Recommendation Algorithm Experiment ............................ 59 
7.3 Summary ................................................................................................... 60 
Chapter 8 Conclusions and Outlook ..................................................... 61 
8.1 Conclusions ............................................................................................... 61 
8.2 Outlook ...................................................................................................... 61 
References ................................................................................................ 63 




















































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
